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In this note n report results on the relative yield8 of n*, K*. 

p md ;with -nt. between 60 and 370 GeVlc produced is proton-beryllim 

collisioru at 400 GeVlC. lhese data were obtained during measurementa of hi& 

ene+ total and absorption cross sections of charged hadrams 01 hydrogen. deuttrfrn 

and heavy .uclei~J using the lIeson Laboratory n1 be= u Rrnilab. 

Studies of the secondary particle yieXds produced by protom have been 

curied out at most proton rcceleratorr 3-7 Iy)t only to gal infoxmation 

on her prqacrties. but alm to gain inmi~t into the pbysicalmecbania 

of pmticlc production l t increuingly aigber -a. 

Is this cxpcrfnmtve hm+e used the 400 GcVfc extracted proton bea 

frm the Fermilab rynchrotroo to extend our earlier wssu-ts made .t‘ 

200 id 3oD w/d. zbc pnrtora bepl w.s focusscd to .spot of about l/16" 

diolter on the Mraon Lab krylliu~ t-t (l/16" x 1116" x 8"). aad tbc 

Ill be- ased to study the particle8 produced in the u-et. lbe bcr bu 

mmtly been upsrded 8.9 so aa to be able to trsnsport char@ ~a%iclcs 

up 0 370 cev//c. 

lhs l scooduy bc9 intensities used were typically - 2 x ld particles 

per burst of 1.5 see duration. lhe ptoductlon~l9 vsridkhlsen 2 aod 

3.5 mr; rhilc l beolutc her fluxes were very scnsftin to tbia qle rulstioo. 

ptticlc ratios were fcuod to be r&her fnscnsitive. Sine hem line 

eollixator settln63 vcre varied duriq the data takm ucord& to the needs 

of the total em.s Saeticn experiment, m attempt Ius beea ude to obtain 

absolute particle fluxes, but n have derived relative ~rticlc yicl& for 

sub pduity of tba, secoudup beP l t the vuiotu MmEmta. 
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P.rricle. “era detected in 3 .ciotill.tion.couotcr. together with 

2 Lr6e veto .cintill.tioo counter. with balc..centcrcd an tbc bum. Tb. 

fi..l totmter in our detection aysten v.. 1oc.t.d 410 meter. from the 

buyl.lltn urger. P.rticla identifiutioo Y.. perfond with NO a.. 

diff.r.atl.1 C.r.nkor co~.t.r‘~~ of langtb. 16 ..d 32 mxer. .od re‘pcc 

tiv. CcrmkDv .oglu of l5 ..d 7.5 mr. p1.c.d lo . p.r.llel uction of the 

krr; for m-t. &ore 310 C&‘/c. the NO t.rmt.r. wax. eolbincd to form 

. .in~.l. counter of 68 mt.r. length ..d 5 mt C.r..kar .ngl.. PiBw. 1 

shm au rrup1. of . prusure f”NL .t +340 c.v/c. n.ctron coot.min.tion 

ln CL s.ccd.ry bum. me.sur.d with.22 r.di.tionleo6th lad &.. t0t.l 

rbwrptia. Cereokov counter. u.. fonud to be negli6lbla .t Lb. -t.. 

rtdi.d here. Hum.. identified by thcix .bllity to p.n.tr.tc 6 wt.r. of. 

st..l. w.rc .lv.YS l... tb.. 22 of t&a pi00 (18s. 

The flux&m of uch p.ttldc .t . 6ivm m?mc.tm awe determined to 

typfeslly i102. Th. d.t. w.rc cotr.ct.d for - contui~tion, putlel. 

d.uy. .nd for .b.orption by uteri.1 in the be.- line to obuia the tel.- 

ti.6,iSld. St th. doWt?... .nd of tb. B-ieb b.qU1.m LUBeat. Tb. 

.b.orwio. ecrtutfom vu ud. . ..mi.~ flat the nuclur cr... ..ccioa. 

vuy ss A*/, .nd b.v. mo -my ~cp.+nc.. 2 

2be corrected &u’.re 6iveo in T.bl. I, md .f* plotted in Pig. 2’ 

.g.lmst Lb.- PJPo, vhcrc Ptib i. the sec+ld.ry p.rtic1e -IttIm .od 

Ps 2. the iae1de.t proton mmentm. 41.a &wn in Fig. 2 l . curve. tbrcqb 

out urlier d.t.6 obt.ia.d titb 200 ..d 300 C&'/c incldcnt proton.. 

The ruult. .bow thu the, r.l.tive p.rtic1e yi.l.d.‘b.ve . .trong 

dep.nd8.m m Lb, but h.ve little dcpcndeoce o. primmy proton -ntum. 

A c~~.ri.on of tbe.e d.t. with the ptedlctions of the lode1 of E.B.dom 

.d amft” .bov. aoDd .grement within tbc uperiomt.1 l rr.ar.. 
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TABLE I. Pdative yield (at the downstream end of the target) 

for each charge and momer~t~ of particles 

produced by 400 GeV/c proton. on berylli~~~. 

pLCta 
urn/c) 

.I60 

-60 

+200 

-200 

+240 

-240 

+26G 

-280 

+310 

-310 

+340 

-340 

+370 

n 

x 

00.8 + 2.1 

92.5 i 1.3 

14.9 f 1.6 

96.B f 1.6 

8.0 f 1.0 

97.0 f 1.3 

3.5 f 0.4 

98.9 f 0.2 

1.6 f 0.2 

99.7 l 0.2 

0.4& 0.06 

99.9 l 0.2, 

0.056* 0.007 

It 

2 

T.6 f 0.7 

5.5 * 0.7 

3.1 i 0.5 

4.4 f 0.5 

2.0 f 0.2 

2.6 f 0.4 

0.92i 0.11 

l.loA 0.11 

0.56 f 0.07 

0.33 f 0.05 

o.!a * 0.04 

0.063A 0.0% 

I 

P 

2 

13.6 f 1.6 

2.0 t 0.3 

82.0 t 2.1 

0.75i~O.10 

90.0 f 1.5 

0.25s 0.04 

95.6 A 1.6 

0.055 f 0.007 

97.E l 1.3 

0.015 l 0.003 

99.2 l 0.2 

* 

99.9 l 0.2 
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PRESSURE (psia OF HELIUM) 

Pig. 1. Premure cum? obtained with the 8.. differential Ccrcotolr 

-ter *t +340 GeVlc. 
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Pi& 2. Relative particle yIe.ld for each charge and mme,,tnm . . . 

fsmction of the varIablc Lb - PLab'Po' Solid lines .=I? 

to @Id= the qc. Damhcd liracs .m. cm" through tbc 200 

md 300 GcVfc data of hf. 6. 


